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detEjots 295 TEE EA EEEMET] &(Anopheles spp.)oll B8 T A= O 2 QAztoA HAHE Tetelots g
FtretE|ob(Plasmodium falciparum)®t AL EHeHE|oHP. vivax), YEELE 0P ovale), ArLEZEE]oHP. malariae), 18|31
AsoldEeeoH P knowles)ZE 5F°] EEA Utk 1 Fol Fdi@Eetgol= F& ofmgjztolA st Jlon, ddddeteof
= oMo MBS A F7tolA F2 TS vk AL LT} dP I ob= ofxert 4R A9, Aol Eetot= T
goJAJote} Ao} AR Ao AL 9lon] EutEtoA= ALdEdeteotdto] AT AR = wid AlA Zet
gjot Wy AgtZ EAsto] Wastal Qlrk 2 U7hE 2023 AlA wEtE]ol B 114(2023 World Malaria Report) ol W= 2022
d A AA ZeEtEot gAk= 857 =7tollA 29 4,9007 o] WASHH T W 297 F7HolA 95.5%7F A6t 0w, o] A
o} 26.8%, FALNFI3= 12.3%, 24Tk 5.1%, ZRY| A 4.2% <0 2 A5 20229 AFEA 608,000 2.2 297] 7oA
95.9%7F AFGSEH AL, 1 5 otmgFtol A 7 W& AFgAE HA sl on 54 w]gt ob50] 76.0%E AASkaL girtk 20229 wet
2o} B|A] QIF-& W2 27t QIAIRL, obA| 2Htolzh, H2| =, Bx]7| A%ko] 20239 E|A] 1IF-S Wkt
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FQ HMOf: AR EetEloh B = A

M =2 Tete]obs ofmgzt, Adddee ol SHUHE HRT
ofAlotol A & AT A AlA ek o WYY thEE
< idEEF o7t AAJstH, FPFH AFFEC] & °]
AEL/NE7] £(Anopheles spp.) ¥A E7]o] 9 Aupd o 2] AdILelots ddH R AL AT A Al
ot AFOlAl FAE 4o7]= Eeteor Y% 5T & AAC R 7P W A FolA] LAt qlct. d@ Fdete]ot
ot EZeE|oH(Plasmodium falciparum), 4% ELe}]oK(P. o ArddetE]ob= AotLeE]7ke} FHotAloF Y H 71
vivax), 'dH QL2 OHP. ovale), AL ELEE|OHP. malar- A WHEC] ZAR AHH 07 WAL glom, Ysoldd

ine), 1213 Yol QLK. knowles)7t Ut FHY  Eeloks BitobAlol YR Al M A&H 02 WG
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202190l A AAHo= 29 47007 o] wefelo} 5
A7L @GSt on, ofxrl X go A 94.7%= F2 W
AJstR L, Yolxglot, FAFFS=o|A F2 AP
o A A7 etelol ARALE 619,000%0]H, 54 Hgro]
76.8%% AASIAT ol 44 A, Apriolehulobs
202190 AZo = A=) B8 AHZF 07dol2tal Harst
P

@ M=Z0| €A & iEg2?

20224 Wekelol w4y WS A AAHOZ 29 4,900
W ol WYY O, ofHs| ofzelsk AelA] 93.6%7t
BB, thol A1 2loH26.8%), BIUNFFIH(12.3%)
SUTHE.1%) €02 WYL, Lol AR
608.00030151, 1 FolA] 541 Bt olelol7} 76.0%

A3hgiet. 202290] Lefelo} H7] A1FL W ek gint,
® AAFER?

Terelo} #el P HAL 2/ AT LA A=, A
B, o 99, A Yt GeRA e So| T3E AA

o
2]l detejoh A] AlAFle] fr]Hos & AEd i Vhs

3t

ATH1]. AlA A7 F(World Health Organization, WHO)2]
B w2, 20229 A AAH o= Tetelol A 85
M =7kl A 29 4,9009F o] LAt BTt ofx e
7kl Al 93.6%7F Aot om, FRAFHANA 3.3%, &
otAlotol Al 2.1%, AEHBFAIGNA 0.8%, ot|2]7F A ]
A1 0.2%% Hebg (™ 1) 2]
S-EuEke 199340 E3ta} 18] Sl FEiolA 4
gratejobrl At o3 200099l 4,142
A7 AAYSEA L, 201340 3858 7HA] Attt
F o= 201949 4857, 20204 356, 20219 2742
FASHATHE 2022 381H o2 thA] 7ot FAE
Ho| oh3]. 58 A, 2020490lE 1,819%9] 4
ddate]of A7t HAgste] 20129 21,8507 tH] 91.7%
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7F #ashlon, 202149 2,3579, 20229 2,136780] &
Agoto] S& THEsHe FAE Yetidth2l. o] SolxE
WHOOIA] B3t 12023 AlA Zekefol B1A4(2023 World
Malaria Report), S 7|8t0.2 2022 AlA Hetejot 2y &
Fak Zk=o] Ej21E 9l dolof & FoiEE 181 7t =7t
o] =3 Ag Fstrt.
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1. 2022-20234 FQ sigt

1) 224 Y2f2(ot T2 M| 2F e
FT 2 | B¢ A AA Tteor H3] ¥ FA = o
oH, 'Piet g upy' o7 HIsy B IUlo|A EA
o tigt olelaZ AA 2 Zoltt. WHOS 223 Zete]of
I 2 73H(Global Malaria Programme)2 &ztz|o} tf-3-of &
o} g asithes He 48k 2024-20309 57 ZoF
A2k Y BE, AZR
95, fed 5 Ul 7HA
e R0 84S FAeH, oAl MiAs Aol 7|uret

=7} A golet.

A

L

2) M2 WHO HIIAS

WHOE w717} gl Azo =0 yie 2
15} ojelo]o] watzlo} oute g5 M~
EE S EE dm
nets, ITN)Z} DjgA20]= 8 [TNS WET AL 72
Azsta Y.

ZHA = A g9
2o|lE-Z&

A A2 27]%(insecticide-treated mosquito

3) Yzt2|of BAM(RTS,S/ASO1, R21/Matrix—M)2] Hi I
U WHO HZ ARt
20199 HE 7ty Ay, 2kl WHOZF #est

A A A H G A Global Alliance for Vaccines and
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I 1. 20229 AlA Tetejol Ay =7 A5

Reused from the report of World Health Organization, 2023 [2].
Immunisation, Gavi)o] A+ A ¥ot= Hafe]of wiAl Ay
T2 RS Boff ZAAA TS g0 R sHe Uty
whorct. 20214 10¥
WHO7} RTS,S AH8-& 43 o] & ofxL 2|7} A 9] 4 28
=o] detejol MAl =Y AFAE Gaviol AEHoH
FH0E 18770l A ¥ hFo & FA= It RTS,so o
T #3ke] 2023-202590] ARE-
1,800%F 2l&-2 1270
4827101 A WA AF ==
=7t Akl on, 7t f7to| A 20249 Z71A] WAl
& 4= JHolot.

20234 10¥, R21/Matrix-M(R21) Z&tg]o} #Ale
AP Ao At ool Hetejots oislr] )
WHO7} #% sk & A Walo] HSich & &A1 F<1 3
29] Tatof WiAIQl RTS,SE & 52 HYst7] A3
R21 Lefefot WiAlS F7lotd wetelort 38 3% B
EA A Gof| AFl= ojHol|EoA FEE & & UE F

o} uiA] RTS,S/ASO1(RTS,S)S Z&

3 27] AR WA FFS
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23] o]2ojd Aoz oArEth WHOE A%
1442l wetelor FE g0 AReH= ool

tfgatetelo} kg 9j8) wekelol WA(RTS,S EL R21)
o AHg2 A R219) ThS WA FHAT FFL 9]
Fdo] 7F53tEE A %9 WHO A
Q%S gmshs Aol WHOS Gavi 39759 kgog
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2. MiA 2fejor ey S
1) YEt2|OF ZrEX} A Sigt
2022 A AAIACE 857 =7t H A FJ(ZPFATF 7
ohth Egholl A 29 4,900% AC] wetEjolrt wAYEHY o
o, ol 202149 thH] 5009 o] F7tetAch. Fvket F8
F7He 7 ARH+210% ), oflE] @ mok(+130% ¥), yol
A 2ok(+130%F ), $-7heh(+59%F 7,000%), TH3EoHR71Y
(+4273F 3,000%)F et 2016-2030 Letelop 22¥ 714 A

—
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ZH(Global technical strategy for malaria 2016-2030, GTS)
9] 7% A=<l 20154 ] AR °F 29 3,1009F o w]s]
1,800%t o] S7kst gl

TetE]ol W EL 202290 A9 95+ 1,0008F 58
gog yetyten, 20009 ¥ <+ 1,000F 8171904

i, 2020900 3%9] &% 7T °]

T A 3dt I ES HHoE KAHIL A 2970=
o] A AA Eete]ol Wy o] 95%F AAF T, 11 FoA U
O] A 2]oH26.8%), T FE3F=(12.3%), FTH5.1%), &
e A(4.2%) T 4700l A AA T Ate] AL HvrZ
AASFATHLE 2) [2]. AL L} ot &4} vl&-2 20009
QF 8%(2,050%F )04 202249 3%(690%F H)= 45t
=2

ofx |7} A9 2022 29 3,300%t o] AT Ao
2 FAE, A AA SR oF 93.6%S ARttt 2020
dol| I Eo] FEU19 WY 7|7k Bt AR|A FHoR
A5 A A+ 1,00089 23270 o 2022 0ll= 223
BOoE HAastlrt 7HHHEH = 49 AL A= A8 At
7} 04 0.2 K isto] Dot f-3jo] F4 =it

SHOrAoF A2 A AA EetE] ot T Ao oF

20194 577402 7+As}

ERRILIOF 3.2% LAHZ, 3.1%

£z2|, 3.2%
HE7|LbA, 3.2%
A=t 3.4%

DZH|3, 4.2%

Lt0|Z|2|0t, 26.8%

J212.2022¢ =+7pE Zakg|of 34} v]&
Reused from the report of World Health Organization, 2023 [2].
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7|EL, 4.8%

2.1%5 AAskgon, weke]of &2k & 20004 2,300%
oA 202249 oF 5007 PO & 76% A g weteof &
HEL 20004 ¥ AT 1,0008% F 187014 20229
o 370 & 83% Aottt 202193} 20229 Ato] Fgof
Aot Aol A o) SR} = A0 R 11.9% HAIHA

gt g2 EE AL AmElAlor, vkt Bi=olA] SR o)

A58 SHA 99 wehelor Wy A= 20009 2F 700
Tk A4 20159 <F 4005 A2 38% HASFATHF 2015
WRE 20229 Atolofl= 8309 AL E 92% SVttt
202193 20229 Ato] o] A9 3,000%F 7§ o2 A
EolA FohE & & ol F Fr|AvtollA etobrt 210
gk A dAste] 25%9] F7HES 715 T2 o] A
A detejol WAe) 9 H7tR, oF 41%S AA T o
< 49 94(2018-2021) A=W LAY A7 0 o] ARt
2022d0l= A= HA AHIE 239 1.439719 A A
#E Bastich AR-riotetulobs 2d A A= Ay Ab
g7} 0zloletal B arskgict.

Mg 2|99 Letejor Wy
oA 2022 oF 1857 ACE 29% FAsIgT}. wf3EoT]

4= 20009 2609+ A

FEL|H0LZ, 3.0%

7HHIZ, 2.6%

It} 2.1%

HIH, 2.1%
of|E|21|0}, 2.1%
232, 1.8%
7|1, 1.8%

2tE, 1.5%
2|0 1.5%

OICIZFATLE, 1.4%
AL, 1.4%

0=, 1.4%

H2r) 1.4%

S 1.4%

Ha 1.1%

7| AR 1.1%
Aloj2t2]2, 1.1%
EN,0.8%
2}O[H[2|OF, 0.7%
SYot=E|7tE5H, 0.7%
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U+ 20224 o] g HA wekelor Ak A9 90%7t W
ARt S22 202190 Zekejol HX] S-S wokar e
oJAlok 2022 A4FE etElorel dgoldueteof
7} 2,500710] B E QAT Abgtoll At et g, Al
dggretaiote] A E 59 A4S HAYSHA] Aokt

)3 A GofAl wekejor WAy A7t 20009 1508 A
ol 55%F O R 64% FActch WA, Bepd, &
EHloto] ETjutE Foto] wlF 2| AA TR 73%E
A 5kgiet. of2 e, W=, JAutE 2 stelatol: 7}
7+ 20199, 20234, 20214, 20184 0f Tetejo} HA] A%
Foret.
d A9 20159 FH Zetejobrt B =it

4~

s

o
=

it

Jo

2) U2}2|0F ArUX} Ll Si5t
A AAA o= Tete]ol AFgAR= 20009 86R7t 4,000
oA 20154 587 6,000 2.2, 201949+ 577 6,000
gog 23] At 20209 weke]or AFgAE 20199
of ul5j 10% &7kl oF 631,000 2.2 3= e} 2022
ol = AFEAE 271 608,000 2.2 Ao Hlsf &2 IHA

SPAE. A wetelol AR & 54 vl of5o] Axaks

N

I}, 2.9%

o
T

=3}, 3.2%
23], 3.2%

22|, 3.5%

ERR{L|O}, 4.4%

LA Z, 5.6%

SnUF33=, 11.6%

LtO|Z[2]|0F, 31.1%

721 3, 2022 =71 dghebelo} AFAf vE
Reused from the report of World Health Organization, 2023 [2].
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7|Eh, 3.9%

H] €2 200049 87%°1A 2022¢ 76%E 4Tt 2022
| A AA ZetE] o AR oF 96%7F 29780l A A st
om, tolx]2oK31.1%), FALUFF3=(11.6%), UAIZ
(5.6%), BAFUOH4.4%) 5 47]=roll A Ayt o4} HAYstoict
(1€ 3) 121.

otz]7} A | FkE| ot AFgAF 4= 2000 808,000
FoA 20179 548,000 22 ZAF o7t 20204
604,000 2.2 F7t3ich. 2022900l& AFEAF 71 ThA]
580,000 0.& 745t

SaotAlor 219 o] wetejol A= 20009 oF 3Tt
5,000%8001A41 20229 8,000 2.& 77% HAastitt. 1=t
QIylAlof7t o] A9 A wehejor AFgAR] oF 94%E 2t
A5kt

A5 FFA 9 Tetejor A= 2000 9F 19
3,6009°14 20149 7,500 2.2 45% At 20224
of 19+ 5,900% 2. & 20149 HH] F Hj o]} F7Fotgich. A
YAp] thREL Srtol A AiEEglom, oF 90%7F AT
Zrjol2 Qg Agol it

el 219 9] Lete]of ApgAt 4= 20004 OF 6,300
go A 202149 2,6008L2 56% FAFTH 20217 E

S27|Lnts, 2.7%
HE, 2.2%
=, 2.1%

Hl'Y, 1.8%
O|E| IO, 1.7%

7|L, 1.7%

O IAF}E, 1.5%
240}, 1.4%
Alol2t2]2, 1.3%
#Ct 1.3%

atalel 1.2%
HEC| 1.2%
et 1.1%

ole, 0.9%
ZOHOFm2|7HREIE, 0.9%
zlo|#|2|oF, 0.6%
£, 0.6%
OHEOHR7|L, 0.6%

ooo0o0EOREEOOO
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2022 Atolo]l AFFAZE 3,600 0.2 29% S7HE, ol
£ F& shFobR7 YA sttt

ol A oA ete]ol AR 4= 2000114 2022
| Afo] 850904 34302 63% AAstTh ALES 9
¥ 05 108 §F 0.779°14 0.2 2.2 71% #4353t

3) YA 5 LEtZ|ote| &

20229 ofzel7t 99 3370 S5 9 174 =7t
oflAl ok 3,540%F 7] Y4lo] Qlglem, o] F 1,270% A
(36%)°l A4l Z Tetejol Aol kEH F oz YT
A ERE B Aol e]7H39.3%)9F SYorE 2] 7H40.1%)
oA 7P %I, Fotmel7t 9 Folbxe]7H27.0%)°l41 7}
% okt g4lo] E5hE A o] (IS o] & 337H=ollA
A4l ZF Tetejor Ao R Q13 919 4,000 Aotk
AAFot2 ol o2 FHHrt 4 e (antenatal

= Al2{ot
I

MMMW MMMM

OIZo0|2|E
(2007)

OFEEHILIOP
(2011)
EEE]
(2010)
ES3HL|AEL
(2010)

J3 4. 20009 o]F Tete]of X Q15 =7t
Reused from the report of World Health Organization, 2023 [2].
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R[]

care, ANC) 292 Wdhs L& Y47 Aol 71 ¥
o4t YAl F =etelore] 7+ A oW X H(intermittent pre-
ventive treatment of malaria in pregnancy, IPTp)E 3t H%F
83T 337504 712 6% Hol AAForE AT
T A2 A O R o4 fH IPTp39] B ME ANC A U

Ag} EQt 22207 o]y Td ANC ZY HELLS =

A5HA =olH 164,000 9 AAFOHE F71& e Ao
2 odEt E3 AA A4S 90%°] IPTp37F Ba=H

F7F= 227 9,000 9] AASorE A & Atk AAS
o} &A4to] AlAJo} 9l obs AMGES] et 99 84 A

2 2T o, AAFoL B4to] P4 oPYHLH B 4
2 7% 4 9tk

3. Y2t2|of Elx|
200090] Zekelo} 24 v wale] 1004 HEke] AHe]

|
22 0]Al0}

7PEEHI 26|

J-'-|'Eh-'—|'0| il a| =
(2018) (2023)
fEdIE|Lf °rz1|a|
(2019> 2
Aal%rar st
(201 6)
EIR|7| AEH
(2023)

orxﬂeurow
(2023)

QAH|7| ARt
(2018)
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£ Bt 57 & 67i=0lA 20224 2771=C08 St}
of 20214 287H=F tu] A2 ZAstglch A= ol A8 AF
#7F 107 |9l =7k9] 4= 20009 470=tollA] 20213}
20229 257122 F7ketgiet. 200090l Tetejolrt &
Hold =71 FoA 20008 FE 2022W7HA] 2570 =717k
39 A4 Bzt detejol Wy E A2E gAY o F 1270
=7h= WHORRE Zetejol B3] Q152 it 20224
ol wetejot H3] I5g w2 7R AT, 202349
+ oA Z2HbolR, W2, BA|7| AR 5 37=o] AFE W
ket E3) o]WECL FERETL 2023d0] FAH R 9%
23AE AZstct FHRHEHE 49 9% EX AL 04
& Bsto] Q15 Mo whAat TAof QIeH 1 4) [21.
WHOx Zetejor ElX] 9 Ashit A S i A2
oFlE =74 A9 Leteote] et A& ALt ik F
g, Ape-tjotahujol, el | B2 TetEol AH 0
< g As|E gop B2 wakejor AR Q] AGAS WA

37] 9 deke A3HoR AL ek 59z Ao A

5k I ofzk ol o WA £ Wekelol A @
ol Auief glom, ol AES] £ 27 o|FO <
o g A7k ST A At Al A2 Aol Al

o FAHch A o] e AAA UL A4t

kl

WHOE BAE 913 A& 7 Sl

20210 Al=bE Fekejop Blx] 2025 (E-2025) ©lYA
E|B& E-2020 °JUYAMEEY HE o] Zo|th. E-20259
£ 257 =7ke 170 A|Fo] mehech W=, Fg B=9}
u, 7tEH 2], 2RE, FA7L 53 =vUrk3sa
=2, oActey, TeAF Joy, TeUe}, 2FA,
ojgt, wetEjol, WAF, v, st} iyl AR ZY
A, ARg-tiotetulo}, ot |7k slat, 2, B,
22 gl vHpolE o|ti(11d 5) [2]. S-Euete E-2025] &
SrE =7FR A A2 wekEor HE A AYA LS HoHA
1, ZetEot 3 AAE 98] W - # - o] FEYoto] Y

<ozt |
= / — g—iﬁ ,'/
',- o ol /

>

|| 22} ] /// /\’,‘ b
=y - 7[0fLt

{ ziiob |

0 1,000 2,000 4,000 km
T —

l YR ZZIA

AR o=

S S l

B A= 2|HE R|Y
B MZE 7= et
H|sH 2|

T 5, Zekejor B2 2025 (E-2025) oYM E| B HEE F71e}t 2]

Reused from the report of World Health Organization, 2023 [2].
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4. TRGXI) T M BT @

20184 1149%¥ 1170 22g Y 570 (high bur-
den to high impact, HBHI) =7H= 5% 4712 of-3 84 1)
=7F 2 A GALS] AL 9] ojz|et #Al, 2) TekEot EA e
= QHlish7] fIet M=hd JH &8 3) BE Ve 92 F4 A
A, 293 4) aAQl 283 FH4] S5 Algsk
ULk 20229 o] HBHI =7} Z1&E° 7HdstdA 5414
QI HBHI =7} == 127]=°lth. 12 202349 20 o]l
A AR B0 R Qlsf AR o] P2 A Hlgith 271
HBHI 57H=(ct2e|7t & S5 AFd 2199 29 &7} =

7hE B E] A &g F

k)
o
4
=
Hl
N
i3
>{|:1
e
ot
S
JiAS)

(subnational tailoring, SNT)S A335}7] XAt SNTE= A
g

o HlojElol 4% AnE F8sto] A 4% B= B4 &

Ho] ARE dloly FES WA on, ol F714 o
oo £¥, AE L FULS AM3

At

>
o,
&,
rr
H—l
1%,
filo

N
i
3L
Y
_?L

5. Zet2|or =277 2! A0 LSt £ X}

GTS= 20259 203099 Z#E 2/45te d Za%
AF29] FHAE AL 202090] Eagt A% F A
2689 &2 F3EH, 202590= 939 2, 203040

= 1039 9¥ 2 2713 Ao= oArstyiTt. 2021-20304

et

oL

B¢ 229 TEtgol A 7 (Research and Development,
R&D)OIE= "id 0.859] a7t 712 83 207 =45
At 20224 Hetelol A 9 HAE AT F ASZ 419
9EE 20214 359 28, 20209 339 EEof vls| S}t
Ao FAEAT. IYol® Etotal 20229 FAE &
He GTS 7| EH(milestone)S 24517 Yaf A AjA AL

2 Wag Ao 2Yu 789 wejol ujxx] Eaigit),
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FAE oA a9k A 9] A At A2 2
A% 27 oA 20184 239 oA 20224 379 27
& S7h6tH. =2 AgE FA 7153 oA 3o 7139
Tetejol 24 EHa= &0 159 99 o= 7R3 1
FE olo] gL, 5, =} BotdH=9] dA & oA
A&Z FA mgk 409 29 o], T, Ayttt d&o] 47
o]} oF 109 g, /Edx9Hds] 3Y= 9 RigE £E 7]
271 A vk 409 2 E 7155k 2022H0f] FAHE
= 419 99 F 3/4 o173 B80%)°] ofzej7}t X9, &
Alot A SAFH A, vl Aol 72t 4%, AEBY
Ao 2%7F w8 = AT 20229 F 715 F UHA 6%=
EE54 A g FFEUT. WHO A Fof| gt 7= v
otz |7} A oA A S7FIAAIRE, ThE A Hofl A= %
202 FAEH U

wefelofol dat 20224 & R&D AL 69 34T T
220214 o¥] 10% ol AT, A 156 B 7
FEoltt 20189S HHOR 49 A% FAAE Bl T
Plof R&D AR 2 WAGH A4)3t 7|2 A7 ool
22t 1302} 20% FATYL. QJOHES 12% BARAT
As] 7Hg 2 HISE AAskAT. A= AAof gk &}
o A9 449 A% S7HE olof7id 2022900 20184
] 14810] 77k 250% o1 S7FsH AT, W&H R Ao
S Centers for Disease Control and Prevention A ¢l
390%t SEE HExg FHE 29 FETA AA 44 A
I ZAaE AFokdth 145 2719 35 FiE A AYS
A 74(18%)ske] 10 wholl HA =Fo & "o H ARk,
ojds] #ekEot R&DY 8 A AdAR Hollt. e
2 AeE gAaPAR, 7IZE FE2 Hhste] 202299

1,000%F & 9] 250l S7FeHH.
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6. Z2f2|of o, TIT X|= HE X HE HY
1) Z2t2|Of OffLfoF B 5 HE

AZAA ] 2004-2022¢ FE Ho|E ol = o] 7|7t
o A AAHL=E oF 299 71| ITNO| FFEHULH, o] F
259 7H(86%)7F Atotet ol ofxelztoll FFEQlet. 2022
d AZGAES Tetejor ¥ =7to] oF 29 8,2007 A
o] ITNS T3t 20224 Afstet ol ofmalstoi 2
2} 6,000%F 7H9] ITNO|] SFEHU o, o|FEHAHE ITN
o] A9 50%% A5t 20224¥ =7F HekEjol T2
@ (National Malaria Programme, NMP)Z S3] A A|#2 2
= 29 5,400%F 7119 ITNo] HiZ=QiTh. o] 5 29 3,500%t
M7t Abster Abet ol ofxe|zto] wizE it 20009 A
20229 Ato] HA AF+(2-49%), 54 HlT o]0 (3-56%),
AAHE(3-56%)2] ITN AR Q1 Hl&-2 34 F7tstglct.

A AAH g deteor §3 A 7k A A b5 4
Z(indoor residual spraying, IRS)ZE E3 == A Q14-9] H]
&2 20104 5.5%°14 20224 1.8%% #4st9ith 20164
o]% IRSE HTH= QI HIE2 QMY A 08 {A|H o] 7} A
Ao A& 6% tlgke] Q177 IRSZ ESRbT Qlt. & AlA A
OF RS HEE W Q7= 20109 19 5,300% Hol|A]
20224 6,2005F F O = 7k4stitt.

AAA Zretg|ob &5k of| ¥ (Seasonal Malaria Chemo-
prevention, SMC)9] 3+ F719 B4 A& obF 4L 20129
oF 209 ol A 20224 4,900%F Hoz &3] F7ketgich.
wol A gjotoll A F7t7F 74 Zlom, gt 71 Wt 2,550%
Fo] o]do|7t SMC A=E Wil Qlr}. 20229 AF&F} Aol
gt ol ofxgj7to] thE A A HojlA SMCE AlBote 17
ol A & oF 29] 3] RgFo] A7A7F AT U

WHO otze]7} 219 33749 dlo|e & Atgoto &3k
d IPTp A& HI&-S AL A3}, 20224 A4HE9] 78%7F
A4l F 2 & g o] AbHTE] AH|AE o] 85kglth. At

F.9] Ok 64%= 193], 54%= 23], 42%= 33] FEL Wit
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2) Lzt2jot 2Tt U X5 HE

20229 A|2=AA7F wofgt AL ANrapid diagnos-
tic test, RDT)+= 49 1,5509F 7§, NMP7} HjEZ3 RDT+= 3
o] 4,5009F 7N gich. 2022d AExFA= F 29 1,0009 74
9] ot=2H|u]Al 7|4t &3+ A" (artemisinin-based combina-
tion therapy, ACT)& &% H7 F2ol 3353t 22 df
NMP7} o] B&oj 8|3t ACTE 29 1,700% A=, o] &
97%7} AFotet Abat o] ofatg]7hol A i L =] it

200555 2022d7HA] Afste} o'g ofE|7h 2270
oA 4 23(7]1& Ak 2005-20119, FHZ Ak 2015~
2022) AAZE 7HE 2AL HlolElE FASH] 54 w]Rl oF
o A& 7, A W ACT A E2 EASH 35 &2
A AdoA A7 B HE2 SUE 58%°NA 69%E T
7hetint. A B FAALY] o] &EL 7|&E RAMRL HE X
AP A Fgho] 2%= 5] Wkt TIzF FEolA
&g v v FUol 7IE = s
£ 28%2 TAaged, ol 3% B F8o gigh e
/0] EobA T 3T FA AlA
Fors vEhdith. 54 w]uk obE F HIE QS N E5E w2
obz9] AT 7|& RA FUH 30%NA HL RAMA
54%E F7toto] Fdk AH|A S0 B Pt Ao &
Fotal At T A EASS UEhdnh J2 2ARA
A 27} a3 5A] vt oF5-9] ACT A& 24%= 7154
13% el S7totatt. 3% B2 AlAoA M58 jh2 ARt
% FUU2 68%E 7|FA 38% Uiv] F7HoH, ol A&
£o] NAEAAY AA A 5 AAE FHEOl S7HeS

Urehct,

-

3t

ol

7.20204 Y2t2|or 22 7|2 M2t £Y| KBS

Xl

—

0

o Mgt
GTSY ERL welejol HHET} APFES 20154 7|2

jH] 20209 7HA] 40%, 2025874 75%, 2030 7H4] 90%
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ojA} 471 Zolt} 20009 o] F AFget FHo] AAS
o EFsta A A7 A&EH A AAH SR GTS
2025 HHRE Gk £ 7FeAdol =t 202249 Tk
of o] A QI 1,0008F 587U R YERY o]= A
AIAIZE GTS 2025 o]gh&2] £3#2l 1,000%89 267 HiH|
55% A& © &2 Aol

AFGES] Aol W ERT AFog I, 20224
GTS 2025 AEE Hie Y QA 109 HT Eeteot AF
B2 5 6.60I o, AA AFTEL 14.38 08 S iy
53% =2 At} getejob AFFE-2 20229 770=(7.5%)°
A 201597 5T 5 SRS §HE, 1770=(18.3%)°
A ArgEo] F7tetgl e, o] F 87w 55% o4 St
k.

8. 2420} EIX| L-2i0j Chat WS 23
1) 85 SXX ZA0)| e S

S| AEH-F5 oA 2(histidine-rich protein 2, HRP2)

£ YdoHA] g E9YSS HRP2 HES 7|HHC R o=
RDTOIA AEEA &5 4 Utk £33, HRP29] 45 &iE
Ql | AEH-Z5 @A 3(histidine-rich protein 3, HRP3)
© 9358014 HRP2 H&°l AHEHE B 28 A 23t
A4S E= 2
< HRP2E 7|9t & ot= RDTE §3 A&HA &2 &
th. WHOE Pthrp2/3 A4l Bitd =7k}t 71 QI =717
ZetE|of ARFlo dis] 7]EA uhES fIs RAF

Foysto] 9134 RDT AHE ZHoh= Pfhrp2/3 24

t ¥

SheIstT YAGS 2R st

e
of

R 4= Utk HRP2UY HRP3E ¥ e

i

O

ﬂ
30

of ﬂllﬂl =

0
=

22 Agse

202249 o/= (&Y, FHEYoL, 7HIE, AL, &
Stk HEEY)A SO & Phrp2 AAlo] tigt d7S
gt 23, BEHet HIEEO| AT Phip2 20| TAEA &
ket detejor g A wof ZehE By w29, 5070
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oA Pihup2/3 AA0Y Tt 247} S lnt. Pfhrp2/3 2
o] Bg WHO ths Aol ojsiat §204 249 §

2 Wash) o) B4 B4 R4S Agstes 08 A9
sp7] Slef 2L 2

H, A1 cll2 49, YA YEYD 435 @ 71 24 9
42 4ysta ek, Sl fYsE A gueteol @
Ae] thsgio] ofxelzto] A 7ol wsks Attt ob

Hto] Qup| Ad, H]-HRP

7HA RDT AAolA] 912402 e A9 gigle.
RDT A4 S40ldeks @ul4 B §A% A4S &

2) 22}2|0F Y=o XX LiAI(2015-2022H)
Zakejop A gA 9 G52 WkElol ABE v ARE
o] AAF & 71 PESH AAE A5t A7 8% AT (ther-

apeutic efficacy studies, TES)S &l ZYE Hr}. of=H|

olN
)
o
o
]
5
~
S
—~
W
=
A
i
>,
ol
2
N

N,
B
o,

o]z} A9 of g H7tol A of2E WA R g7}
TE PfKelch13 H3/8S AAIT A, @A) o2 Edof,
2o}, 97te}, ehxjyotol A PfKelch13 Hol2] & 2Hg}
g of2gHAld F& WA SAZ EAEHY. @A
Yotz ofx ]z}l A goflA] of2HulAd & o] ZlH
Yl MR =7to|tt. ofE] @ mofoflAf=
CQ gsto] =z ot=g | A d -3 ¥ 2t (dihydroartemis-
inin-piperaquine, DHA-PPQ)9] @atz|o} & 852 A
Pl 9719 CQ A< 2719 DHA-PPQ H7ollA A&
Aol 5% ]yl it

ol 29 Bebd(20156)7 S5H|oH2018d)01A4] of
2¢|v] e -F v 2 E A (artemether-lumefantrine, AL)S A}

8ot YE TESOIA FdiFdeteiotel] Hisf &2 A%
o] YZE AT}, 7tojoptolAli= 20109 HE 20174 Atelol

FL

Z= 2 A(Chloroquine,
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gtejot A& &% AFolM A= HujE&o] 10% njez
Bt oM of=gsylo| Ee dufEAl-u 2w Ef

(artesunate plus sulfadoxine-pyrimethamine)< ¥H-83F A&

Avfgo] FA FAEUE w]Qkket Bl=ofl A= ot H | A]
J 2R Y43 B PKelchl3 SAWO)7} 65.5%14 U
Bttt

S5 ASe A9 ofmItY AR, ohr| A", AgEol, 4
o, o9l(2015-2020)014 ALY FddEdeteol A= &
5] =2 A& UeEth adgotoA AAIRE AL A 14
(2018)7} of 7P Agto A AAJZE CQ A+ 271(2016,
20229)ofl A Aot 12} A mAof thet A= A=
=R ookt

AEE g A g gdete]or A& msol tgk A+ 4
7}, 2 30 A7 Aujgo] WA 2018-20204 3
Hrjol A FoA AL 2| & Auf&o] 13.5%, 2016-20179
Hrjoto] 257]9](22.6%) H F4H(13.8%) FollA ofZH|4
y|o] E -o} i T] o} A (artesunate-amodiaquine) | & A u]E-0]
E2 ofmrjold Aol FRlE|glon, FFE o}, Fe s H
Edo|A DHA-PPQ A& A#&o] &2 202 et
ZHEolo A& o2 Qs 2016|°] 1&+ X EAZ DHA-
PPQE OolZEH|FUo|E-HEZ A0 R thAotA = oict. ¥
EdoAes £ A=m Aufgo] WHE X QoA of=H|4Y|
olE-m2uado] DHA-PPQE thA5tgich ZHE o}, 2
oA HEFIA 20159 % E 202097H4] SHEH AEY
29.9%1A PfKelch13 ol7} Ql= W50l TAH . uh+

www.phwr.org Vol 17, No 32, 2024
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o, 20159 HIEFA 3P A4
gk gk AollA= 9.8%9 A= Aol LA

AFEAL Qe AR

2

=

g3l

=
At

3) i7H=7[2] ASH XMt

202195 E 357404 A45A WA HolE7 WHO
o HuE et A AAHCR mgagol=o] dgt YA
87%2] =7k} 68%2] A HolA, F71H4AE 82%2 =7t
o} 64%°] A HolA, 7Ol E= 69%°] =712t 34%°] A
FollA, F710A= 60%2] =712t 28%2] A FolA 24
ot} 9] Tehejo Wi/ oA AEA] Aol BHIE %Lt
201993} 2020 Atolo] WHO 3= Z22v =
83571, EEEolHd 603719 =AY 25 1Pt &

of RaEglon, Audels WA 7ks/dol Bid Ale
o 10 238ttt W #elE A8 452 WHO Z& 49
25 v e s kot mizfAel Wit =7k AFA WA 2
UE P 2 #e] Age Hstal ol sjofF gttt Z=o] A%
A WS ZUHISL #22  A=S Ve 9 A A

o] @ gslrt.

i)

4) AHHA| YELIH27|(Anopheles stephensi) 212 2
gt
FA7IA] WHO= A8, o] EFo}, ofle] 2x]of, 7},
ALk, wolA|2lo}, adE|of, A7t ot oHloA AH|
WAl AEEAE7]7E A AL HAFH I o] mi7jR7]
ZetEjol Auprt YutH o AFH o g g W2 A7)

9 58 7| QoM Aobdo} @7 o] w2 23k

e

£

E/4o = Qls] &7t oYt WHO B A5 A4
glojgo] mad v Azo|=A, {7]AA, ZHH o EA 9
F1dEeA ] et WS H AHEHA AFEHE]7F of
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o} 202297} 20239 SA% B& 397 | Ave] ©
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A5 A A HFE st A9 HolHE o & &8st
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5o LYst7]R 3 ool Wetelolsh Zatw|ojof sjei,
AL WE BEET olUe BHSIR 7|Fust Uil

2023 AA Zetejor B, I24 19 Md9o] A
2 A 39AR1 202297HAE FA02 A AlA =7hE T
gejol HXE e =t 1 Aol ot 4 e A
Foka ok LetEoE EAsty] 945t A AlAAS =
AR 7 Fa% B 9 T B A4 e A &
I (Sustainable Development Goals) Z# I3 [4], WHO
9] GTS [5], 2016-2030 ZEteor EXE
ZH(Roll Back Malaria) TFE U 4]0l A =]o] SITH6]. GTS+
20159 7|2 = 2025Q7HA] TEpEjor IAE 9 AMYES
75% AAA1713L, 20309714 90% AAAIAA 20259 &
4 2070, 203097HA= F 4 357594 HAE @4ck=
A& BRI Sk Q5]

H ls oﬂ% ol

=
= T

Petelol 54 L HAS et WA PHow 47

WES BEF 21U, EA ARA T WA YF,
93A7 A)Y PEY AS L IR RS AFekn Uek

WHO= Zetejop A =zAlo Higt W, d3Ael A4 2

< WAL, ASAD7| EA AEHA] e CHLEs 5
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National External Quality Assessment Services-+ZAb)of 2+
ofsto] AAARS] A4S Rt ot EH = et
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ez F71Ad i 9 = grhE AASkL e &
Zlet mi7HA Al A S ' 3stal ik ERE, WHOSE
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] Y| E 3 (Asia-Pacific Malaria Elimination Network) S}
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2023 World Malaria Report (Status of World Malaria in 2022)
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ABSTRACT

Malaria is a disease caused by the bite of a female Anopheles spp. mosquito infected with a Plasmodium spp. parasite. Five
known species of malaria infect humans: Plasmodium falciparum, P. vivax, P. ovale, P. malariae, and P. knowlesi. Among
them, P. falciparum is mainly found in Africa, and P. vivax is mainly found in South-East Asia and Western Pacific regions. P.
malariae and P. ovale are found in parts of Africa; P. knowlesi is found in parts of Malaysia and Indonesia; and only P. vivax
is found in the Republic of Korea. According to a recently released 2023 World Malaria Report, 249 million cases of malaria
in 85 countries were reported in 2022. Twenty-nine countries accounted for 95.5% of the cases, with Nigeria accounting for
26.8%, the Democratic Republic of the Congo for 12.3%, Uganda for 5.1%, and Mozambique for 4.2%. In 2022, 608,000
people died; Further, 95.9% of deaths occurred in 29 countries, with the highest number of deaths in Africa and 76.0%

occurring in children under 5 years of age. No countries were certified as malaria-free in 2022.

Key words: World Health Organization; Malaria; Elimination; Republic of Korea; Diagnosis
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Introduction

Malaria is transmitted through the bite of a female
Anopheles spp. mosquito infected with a Plasmodium spp.
protozoan. In all, five Plasmodium spp. can cause malaria in
humans: Plasmodium falciparum, P. vivax, P. ovale, P. ma-
lariae, and P. knowlesi. P. falciparum is the most prevalent in
Africa and is responsible for the majority of global malaria cas-
es, often associated with severe complications and high mor-

tality rates. In contrast, P. vivax, though causing less clinically
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severe infection, is the most widely distributed worldwide, with
high prevalence in Asia, including Republic of Korea (ROK).
P. ovale and P. vivax are less prevalent but persistent in several
West African and Southeast Asian countries, while P. knowle-
si is persistent only in a few Southeast Asian countries [1].
According to the World Health Organization (WHO), 249
million cases of malaria were reported in 85 countries world-
wide in 2022. Of these, 93.6% occurred in Africa, 3.3% in the
Eastern Mediterranean, 2.1% in Southeast Asia, 0.8% in the

Western Pacific, and 0.2% in the Americas (Figure 1) [2].
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Key messages
(D What is known previously?

In 2021, 247 million malaria cases were reported world-
wide, 94.7% of which occurred in Africa. Furthermore,
619,000 malaria deaths were reported worldwide; of
these, 76.8% were among children under the age of 5
years.

(@ What new information is presented?

Worldwide, 249 million cases of malaria were report-
ed in 2022, with 93.6% of the cases occurring in the
African region. Among the 608,000 malaria-related
deaths worldwide, 76.0% occurred among children un-
der the age of 5.

(® What are implications?

The prevention and eradication of malaria is possible
when early diagnosis, appropriate treatment, vector
management, preventive therapy, and systematic malaria
surveillance systems, including epidemiological investiga-
tions, are organically linked.

ROK experienced a peak of 4,142 malaria cases in 2000
following the re-emergence of P. vivax in 1993 at a military
base near the North Korean border. Thereafter, the number of
cases decreased to 385 in 2013. Recently, the number of cases
decreased to 485 in 2019, 356 in 2020, and 274 in 2021, be-
fore increasing again to 381 in 2022 [3]. In North Korea, 1,819
cases of P. vivax infection were reported in 2020, marking
a 91.7% decrease from 21,850 cases in 2012. However, the
number of cases fluctuated, with 2,357 reported in 2021 and
2,136 in 2022 [2]. This study aimed to summarize the global
malaria epidemic trends in 2022, the challenges faced by coun-
tries in combating the disease, and their efforts, based on the

2023 WHO World Malaria Report.
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Results

1. Highlights in 2022-2023
1) Operational strategy of the Global Malaria
Programme

As global progress toward malaria eradication has stalled
in recent years, a "business as usual" approach will leave many
countries trapped in this ongoing struggle. Recognizing the
need for a significant shift in the malaria response, the WHO
and the Global Malaria Programme have developed a sectoral
operational strategy for 2024-2030. This strategy focuses on
four strategic goals: establishing norms and standards, foster-
ing new tools and innovation, utilizing strategic information
for impact, and providing strong leadership, with the fifth goal
being to offer context-based support tailored to individual

countries.

2) New World Health Organization recommendations
To prevent malaria in adults and children in areas where
mosquitoes have developed resistance to pyrethroids, the
WHO strongly recommends distributing pyrethroid-chlor-
fenapyr insecticide-treated mosquito nets (ITNs) and pyre-

throid-only ITNs.

3) Distribution of malaria vaccines (RTS,S/ASO1,
R21/Matrix-M) and World Health Organization
recommendations

Since 2019, the Malaria Vaccine Implementation
Programme, managed by the WHO and funded by Global
Alliance for Vaccines and Immunisation (GAVT), the Vaccine
Alliance, has provided Ghana, Kenya, and Malawi with the ma-
laria vaccine RTS,S/AS01 (RTS,S), which targets the sporozoite
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Figure 1. Countries with indigenous cases in 2000 and their status by 2022

Reused from the report of World Health Organization, 2023 [2].

transmembrane protein. Since the WHO recommended about
the use of RTS,S in October 2021, at least 28 African region
countries have submitted applications to GAVI to introduce
malaria vaccines, with applications in 18 countries ultimately
approved for support. Given the limited initial supply of RTS,S,
the first 18 million doses for 2023-2025 have been allocated
to 12 countries. The first deliveries were made in the fourth
quarter of 2023, with vaccinations expected to be completed in
each country by early 2024.

In October 2023, R21/Matrix-M (R21) was named the
second vaccine recommended by the WHO to prevent ma-
laria in children living in high-risk areas. The introduction of
the R21 malaria vaccine is expected to alleviate the shortage
of the currently distributed RTS,S vaccine, ensuring an ad-
equate supply for children in regions where malaria is a major
public health concern. The WHO recommends using malaria

vaccines (RTS,S or R21) to prevent P. falciparum in children
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living in malaria-endemic areas with moderate to high trans-
mission rates. The next step for R21 distribution is completing
the ongoing WHO prequalification to facilitate international
procurement for wide-scale supply. The combined efforts of
the WHO and GAVI members will greatly benefit countries

seeking to introduce malaria vaccines.

2. Global Trends in Malaria Outbreaks
1) The status of malaria cases

In 2022, 249 million cases of malaria were reported glob-
ally across 85 countries and areas, including French Guiana,
marking an increase of 5 million cases from 2021. The coun-
tries contributing most to this increase included Pakistan (+2.1
million cases), Ethiopia (+1.3 million cases), Nigeria (+1.3 mil-
lion cases), Uganda (+597,000 cases), and Papua New Guinea
(+423,000 cases). Compared to approximately 231 million

cases in 2015, which was the baseline year for the Global
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Technical Strategy (GTS) for Malaria 2016-2030, an overall
increase of 18 million cases was reported.

The incidence of malaria was 58 cases per 1,000 popula-
tion at risk in 2022, showing stability over the past 3 years
following a decrease from 81 cases per 1,000 population at
risk in 2000 to 57 cases in 2019, with a slight increase of 3%
in 2020. A total of 29 countries accounted for 95% of glob-
al malaria cases, with four countries—Nigeria (26.8%), the
Democratic Republic of the Congo (12.3%), Uganda (5.1%),
and Mozambique (4.2%)—accounting for nearly half of all
global cases (Figure 2) [2]. The percentage of P. vivax infection
cases decreased from approximately 8% (20.5 million cases) in
2000 to 3% (6.9 million cases) in 2022.

Approximately 93.6% of the global malaria cases were re-
ported in Africa, totaling approximately 233 million cases in
2022. The incidence was 232 cases per 1,000 population at
risk in 2020 due to interruption of services during the coro-
navirus disease 2019 (COVID-19) pandemic, but it decreased
to 223 cases in 2022. Cabo Verde reported zero indigenous

malaria cases for 4 consecutive years, marking the end of the

Niger, 3.1%

epidemic there.

Southeast Asia accounted for approximately 2.1% of global
malaria cases, with a significant decrease of 76% from 23 mil-
lion cases in 2000 to approximately 5 million cases in 2022.
The incidence of malaria in the region dropped by 83%, from
approximately 18 cases per 1,000 population at risk in 2000
to approximately three cases in 2022. However, despite the
overall 11.9% decrease in the number of cases in Southeast
Asia from 2021 to 2022, the number of cases and incidence
increased in Bangladesh, Indonesia, Myanmar, and Thailand.

The Eastern Mediterranean experienced a 38% decrease
in the number of malaria cases, from approximately 7 mil-
lion cases in 2000 to approximately 4 million cases in 2015.
However, this was followed by a 92% increase to 8.3 million
cases from 2015 to 2022. From 2021 to 2022, Pakistan re-
ported 2.1 million cases of malaria following devastating floods
that affected more than 30 million people, marking a 25% in-
crease in the region. Sudan is a major malaria-endemic country
in the Eastern Mediterranean, accounting for approximately

41% of cases. Although the Islamic Republic of Iran had zero
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Figure 2. Global trends in distribution of malaria cases by country, 2022
Reused from the report of World Health Organization, 2023 [2].
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indigenous malaria cases for 4 consecutive years (2018-2021),
1,439 cases, including indigenous cases, were reported in
2022. Saudi Arabia reported zero indigenous malaria cases for
2 consecutive years.

In the Western Pacific, the number of malaria cases de-
creased by 29%, from 2.6 million in 2000 to approximately
1.85 million in 2022. Papua New Guinea accounted for near-
ly 90% of all malaria cases in the region in 2022. China was
declared malaria-free in 2021, while Malaysia reported zero
human malaria (P. falciparum and P. vivax) cases for 5 con-
secutive years, despite reporting 2,500 zoonotic malaria (P.
knowlesi) cases in 2022.

In the Americas, the number of malaria cases decreased
by 64%, from 1.5 million in 2000 to 550,000 in 2022. The
Bolivarian Republic of Venezuela, Brazil, and Colombia ac-
counted for 73% of all cases in the Americas. Argentina, Belize,
El Salvador, and Paraguay were declared malaria-free in 2019,
2023, 2021, and 2018, respectively.

Malaria has been eradicated from Europe since 2015.

Uganda, 2.9%

Angola, 3.2%

Mali, 3.2%
Mozambique, 3.5%

United Republic of Tanzania, 4.4%

Niger, 5.6%

Democratic Republic
of the Congo, 11.6%

Nigeria, 31.1%

2) Malaria deaths

Malaria-related deaths have steadily decreased worldwide,
from 864,000 in 2000 to 586,000 in 2015 and 576,000 in
2019. However, in 2020, the number of malaria deaths in-
creased by 10% compared with the number in 2019, reach-
ing an estimated 631,000. In 2022, the number of deaths de-
creased slightly to 608,000. The incidence of malaria deaths
among children aged <5 years decreased from 87% in 2000 to
76% in 2022. Approximately 96% of global malaria deaths oc-
curred in 29 countries, with four countries—Nigeria (31.1%),
the Democratic Republic of the Congo (11.6%), Niger (5.6%),
and Tanzania (4.4%)—accounting for just over half of all ma-
laria deaths in 2022 (Figure 3) [2].

The number of malaria deaths in Africa decreased from
808,000 in 2000 to 548,000 in 2017, before increasing to
604,000 in 2020. By 2022, the number of deaths had fallen
again to 580,000.

In Southeast Asia, the number of malaria deaths reduced by
77%, from approximately 35,000 in 2000 to 8,000 in 2022.

Approximately 94% of all malaria deaths his region occurred
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Figure 3. Global trends in distribution of malaria deaths by country, 2022

Reused from the report of World Health Organization, 2023 [2].
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in India and Indonesia.

In the Eastern Mediterranean Region, the number of ma-
laria deaths decreased by 45%, from approximately 13,600 in
2000 to 7,500 in 2014. However, the number more than dou-
bled to 15,900 between 2014 and 2022, with the majority of
deaths occurring in Sudan, where approximately 90% of cases
were due to P. falciparum.

In the Western Pacific, the number of malaria deaths de-
creased by 56%, from approximately 6,300 in 2000 to 2,600
in 2021. However, from 2021 to 2022, the number of deaths
increased by 29% to 3,600, primarily in Papua New Guinea.

In the Americas, the number of malaria deaths decreased
by 63% from 850 in 2000 to 343 in 2022. The mortality rate
decreased by 71%, from 0.7 to 0.2 per 100,000 population at risk.

3) Exposure to malaria during pregnancy

In 2022, approximately 35.4 million pregnancies were re-
ported in 33 moderate-to-high malaria-risk countries in Africa,
with an estimated 12.7 million women (36%) exposed to ma-
laria during pregnancy. By subregion, exposure to malaria
during pregnancy was the highest in West Africa (39.3%) and
Central Africa (40.1%), and the lowest in East and Southern
Africa (27.0%). Without specific pregnancy-related interven-
tions, approximately 914,000 newborns in these 33 countries
might have been born with low birth weight due to malaria in-
fection during pregnancy. Providing at least one dose of inter-
mittent preventive treatment of malaria in pregnancy (IPTp)
to every pregnant woman attending antenatal care (ANC) clin-
ics can prevent an additional 60,000 cases of low birth weight.
Increasing IPTp3 coverage to match the level of the first ANC
visit and achieving similar increases in subsequent ANC clinic

visits could prevent an additional 164,000 cases of low birth

www.phwr.org Vol 17, No 32, 2024

weight. Expanding IPTp3 coverage to 90% of all pregnant
women would prevent an additional 229,000 cases of low
birth weight. Given that low birth weight significantly increases
the risk of neonatal and childhood mortality, preventing a sub-
stantial number of newborn cases of low birth weight can save

many lives.

3. Malaria Elimination

The number of countries reporting fewer than 100,000
indigenous malaria cases increased from six in 2000 to 27
in 2022, indicating a slight decrease from the 28 countries
in 2021. The number of countries with fewer than 10 indig-
enous cases increased from four in 2000 to 25 in both 2021
and 2022. Among malaria-endemic countries in 2000, 25
achieved zero indigenous malaria cases for 3 consecutive years
from 2000 to 2022, with 12 of these countries being officially
declared malaria-free by the WHO. While no countries were
declared malaria-free in 2022, three countries—Azerbaijan,
Belize, and Tajikistan—received malaria-free certification in
2023. Additionally, two countries—Egypt and Timor-Leste—
submitted official requests for certification in 2023. Cabo
Verde is nearing the final stage of the certification process,
having reported zero indigenous cases for 4 consecutive years
(Figure 4) [2].

The WHO is developing guidelines to address border ma-
laria, a persistent challenge in elimination of malaria and pre-
vention of re-emergence. Bhutan, Saudi Arabia, and Suriname
are actively implementing strategies to prevent the reintroduc-
tion of indigenous malaria cases after reporting zero indige-
nous cases for the first year. Despite 5 years of zero local trans-
mission, the Islamic Republic of Iran is currently experiencing

an outbreak of indigenous malaria cases. Frequent cross-border
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Figure 4. Countries eliminating malaria since 2000
Reused from the report of World Health Organization, 2023 [2].

movement of people is suspected to have contributed to the
introduction of cases and the further re-establishment of local
transmission. In response, the WHO is developing guidelines
to prevent the re-emergence of malaria, acknowledging exist-
ing policy gaps.

Launched in 2021, the Eliminating malaria 2005 (E-2025)
initiative aims to eradicate malaria, succeeding the E-2020 ini-
tiative. The E-2025 initiative encompasses 25 countries and
one area: Belize, Bhutan, Botswana, Cabo Verde, the Comoros,
Costa Rica, North Korea, the Dominican Republic, Ecuador,
Eswatini, French Guiana, Guatemala, Honduras, the Islamic
Republic of Iran, Malaysia, Mexico, Nepal, Panama, ROK, Sao
Tome and Principe, Saudi Arabia, South Africa, Suriname,
Thailand, Timor-Leste, and Vanuatu (Figure 5) [2]. As a par-

ticipant in E-2025, ROK has developed a second Malaria
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Re-elimination Action Plan and is working to reduce the num-
ber of malaria cases through collaboration among the private,

public, and military sectors.

4. The High Burden—to—high Impact Approach
Since November 2018, all 11 high burden-to-high impact
(HBHI) countries have been implementing activities across
four key response elements: 1) political will and commitment
from national to community levels; 2) strategic use of infor-
mation to guide malaria control efforts; 3) improved techni-
cal and policy guidance at all levels; and 4) effective coordina-
tion and leadership. In 2022, Sudan joined the HBHI initia-
tive, increasing the official number of HBHI countries to 12.
However, full implementation in Sudan was hindered by the

conflict that erupted in early 2023. The initial HBHI countries,
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Figure 5. Countries and areas selected for the Eliminating malaria 2005 (E-2025) initiative (source: WHO estimates)

Reused from the report of World Health Organization, 2023 [2].

including several additional countries in Africa and the Eastern
Mediterranean, have started applying subnational tailoring
(SNT) of interventions. SNT involves using local data and con-
textual information to identify the most effective combination
of interventions and strategies for specific regions, aiming to
achieve optimal impact on disease transmission and burden
at a strategic level or within specific resource constraints. The
adoption of SNT has led to the integration of data into regular
decision-making processes, enhancing efforts to improve the

regular collection, review, and quality of data.

5. Investment in Malaria Programs and Research
The GTS outlined the estimated funding required to meet
the 2025 and 2030 goals. The total annual funding needed was
estimated at USD 6.8 billion in 2020, increasing to USD 9.3
billion by 2025 and USD 10.3 billion by 2030. Additionally,

USD 85 million was estimated to be needed annually for

www.phwr.org Vol 17, No 32, 2024

global malaria Research and Development (R&D) from 2021
to 2030. In 2022, the total funding for malaria control and
elimination was estimated at USD 4.1 billion, increasing from
USD 3.5 billion in 2021 and USD 3.3 billion in 2020. Despite
this increase, the 2022 funding fell short of the USD 7.8 bil-
lion required to achieve the GTS milestones. The funding gap
between the actual investment and the resources needed has
continued to widen over recent years, increasing from USD 2.3
billion in 2018 to USD 3.7 billion in 2022. The United States
contributed over USD 1.5 billion through planned bilateral
funding and malaria-adjusted shares of multilateral contribu-
tions. The contribution of France, Germany, Great Britain,
and Northern Ireland combined was over USD 400 million
through bilateral and multilateral disbursements. Australia,
Canada, and Japan each contributed approximately USD 100
million, with other members of the Development Assistance

Committee and private sector contributors adding a combined
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USD 400 million. Of the USD 4.1 billion invested in 2022,
more than three-quarters (80%) was allocated to Africa, with
49% each to Southeast Asia, the Eastern Mediterranean, and the
Americas, and 2% to the Western Pacific. The remaining 6%
of the total funding in 2022 was allocated to unspecified re-
gions. The funding allocation increased significantly in Africa
but remained stable in other WHO regions.

The total R&D funding for malaria amounted to USD
603 million in 2022, marking a decrease of more than 10%
from the funding in 2021 and reaching its lowest level in the
past 15 years. This decrease follows 4 consecutive years of
declining funding since the peak in 2018. The drop was the
most significant in the vaccine sector, which fell by 13% over
5 years, and in the basic research sector, which decreased by
20%. Medicines continued to receive the largest share of fund-
ing despite a 12% decrease. Conversely, funding for biologics
continued to increase for the 4 consecutive years, increasing by
more than 250% in 2022 to nearly 14 times the level in 2018.
The Bill & Melinda Gates Foundation provided the first-ever
funding for biologics clinical development with a $3.9 million
grant to the Centers for Disease Control and Prevention (CDC)
Foundation. Funding from the public sector in high-income
countries fell by 18%, reaching its lowest level in over a decade,
although these countries remained the primary source of ma-
laria R&D funding. Funding from other sectors also declined,
except for the private sector, which saw a rebound with an in-

crease of USD 10 million in 2022.

6. Distribution and Coverage of Malaria
Prevention, Diagnosis, and Treatment
1) Distribution and coverage of malaria prophylaxis

From 2004 to 2022, manufacturers delivered approximately
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2.9 billion ITNs globally, with 2.5 billion (86%) shipped to
sub-Saharan Africa. In 2022, approximately 282 million ITNs
were supplied to malaria-endemic countries. Of the 260 mil-
lion ITNs distributed to sub-Saharan Africa in 2022, nearly
51% were pyrethroid-piperonyl butoxide nets. In 2022, a total
of 254 million ITNs were distributed globally through National
Malaria Programmes (NMPs), with 235 million of these go-
ing to sub-Saharan Africa. From 2000 to 2022, the percentage
of the population using ITNs increased significantly: from 2
to 49% for the general population, from 3 to 56% for children
under 5 years of age, and from 3 to 56% for pregnant women.

The percentage of the global population at risk covered by
indoor residual spraying (IRS) in malaria-endemic countries
decreased from 5.5% in 2010 to 1.8% in 2022. Since 2016,
coverage by IRS has remained stable, with less than 6% of the
population in each region being protected. The global popula-
tion covered by IRS fell from 153 million in 2010 to 62 mil-
lion in 2022.

The average number of children treated with seasonal ma-
laria chemoprevention (SMC) per cycle has steadily increased
from approximately 200,000 in 2012 to 49 million in 2022.
Nigeria experienced the highest increase, treating an aver-
age of 25.5 million children with SMC per cycle. In 2022, 17
countries implementing SMC in the Sahel and other malaria-
endemic regions of sub-Saharan Africa received a total of ap-
proximately 200 million doses of SMC.

In the WHO Africa region, data from 33 countries indi-
cated that 78% of pregnant women accessed ANC services at
least once during pregnancy in 2022. Coverage with IPTp was
approximately 64% for IPTp1, 54% for IPTp2, and 42% for
IPTp3.
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2) Distribution of malaria diagnostics and treatments

In 2022, manufacturers sold 415.5 million rapid diagnos-
tic tests (RDTs), with 345 million distributed through NMPs.
Additionally, manufacturers supplied approximately 210 mil-
lion artemisinin-based combination therapies (ACTs) to the
public health sector in 2022, while NMPs distributed 217 mil-
lion ACTs to the public health sector, 97% of which were dis-
tributed in sub-Saharan Africa.

Data from at least two household surveys conducted from
2005 to 2022 (baseline: 2005-2011, latest: 2015-2022)
in 22 sub-Saharan African countries were analyzed to assess
treatment-seeking behavior, diagnosis, and ACT use among
children aged <5 years. The percentage of children treated at
public health facilities increased from a median of 58 to 69%.
Despite this, the utilization of community healthcare provid-
ers remained low, with a median of 2% in both the baseline
and recent surveys. The median proportion of children treated
in the private sector decreased from 40% in the baseline sur-
vey to 28% in the latest survey, indicating improved access to
the public health sector and its associated surveillance systems.
Among children aged <5 years, the diagnosis rate for those
treated for fever increased from a median of 30% in the base-
line survey to 54% in the latest survey, indicating improved
case management despite the inadequacy of diagnostic servic-
es. The rate of ACT use among children under 5 years who re-
quired treatment rose from 13% at baseline to 24% in the lat-
est survey. For those treated in the public health sector, the me-
dian rate of ACT use increased from 38% at baseline to 68%,
suggesting either an improvement in treatment rates or an in-

crease in test positivity among those tested.
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7. Progress toward the 2020 GTS Milestones

The GTS aims to reduce the incidence and mortality rates
of malaria by at least 40% by 2020, 75% by 2025, and 90%
by 2030, relative to the baseline in 2015. Despite significant
progress since 2000, there is a strong possibility that the GTS
2025 target will not be met globally if current trends continue.
In 2022, the incidence of malaria was 58 cases per 1,000 pop-
ulation at risk, which was approximately 55% higher than the
GTS 2025 target of 26 cases per 1,000 population at risk.

Although progress in reducing malaria mortality has been
relatively better than that in reducing the incidence, the actual
mortality rate in 2022 was 14.3 deaths per 100,000 popula-
tion at risk in 2022, which was 53% higher than the GTS 2025
target of 6.6 deaths per 100,000 population at risk. In 2022,
malaria mortality remained at the same 2015 levels in seven
countries (7.5%), while it increased in 17 countries (18.3%),
with eight of these countries experiencing increases of 55% or

more.

8. Biological Threats to Malaria Elimination

Efforts

1) Response to parasite gene deletions

P. falciparum parasites that do not express histidine-rich
protein 2 (HRP2) may not be detected by RDT's designed to
detect HRP2. Additionally, histidine-rich protein 3 (HRP3),
a homologue of HRP2, can cross-react with monoclonal an-
tibodies used to detect HRP2, especially at high parasite den-
sities. Consequently, P. falciparum malaria lacking HRP2 or
HRP3 expression may go undetected by HRP2-based RDTs.
The WHO recommends that countries with reported PthrpZ/3
deletions, as well as neighboring countries, establish a baseline

by conducting surveys of suspected malaria cases to determine
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the prevalence of Pthrp2/3 deletions that cause false-nega-
tive RDT results and assess whether it exceeds the established
threshold.

In 2022, a study on Pthrp2 deletions was conducted for
the first time in six countries: Burundi, Cambodia, Cameroon,
Sierra Leone, South Sudan, and Vietnam. PthrpZ deletions
were not detected in Burundi and Vietnam. According to the
Malaria Threats Map report, investigations into Pthrp2/3 de-
letions have been conducted in 50 countries. The WHO re-
sponse plan for Pthrp2/3 deletions outlines several key actions,
including identifying new biomarkers, improving the perfor-
mance of non-HRP2 RDTs, conducting market forecasting,
and strengthening laboratory networks to support the demand
for molecular characterization of these gene deletions. Most
P. falciparum infection cases imported into ROK come from
Africa. Although there have been no reported false-negative
RDT results to date, microscopic examination or genetic analy-

sis is recommended even for negative RDT results.

2) Parasite resistance to antimalarial drugs
(2015-2022)

Therapeutic efficiency studies (TES), which track both
clinical and parasitological outcomes of malaria treatments,
are conducted to monitor the efficacy of antimalarial drugs.
Artemisinin partial resistance is assessed using the validated
PfKelch13 marker, which is associated with delayed para-
site clearance following treatment with artemisinin-based
therapies.

In Africa, surveillance of PfKelch13 polymorphisms associ-
ated with artemisinin partial resistance has revealed evidence of
such resistance associated with clonal expansion of PfKelch13

mutations in Eritrea, Rwanda, Uganda, and Tanzania.
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Tanzania is the fourth country in Africa to confirm artemisinin
partial resistance. Additionally, an investigation into the effi-
cacy of chloroquine (CQ) and dihydroartemisinin-piperaquine
(DHA-PPQ) for malaria treatment in Ethiopia found that nine
studies on CQ and two studies on DHA-PPQ reported treat-
ment failure rates of less than 5%.

The Americas: TES conducted in Brazil (2015) and
Colombia (2018) have shown that artemether-lumefantrine
(AL) is highly effective against P. falciparum. Although the
C580Y mutation was sporadically observed in Guyana from
2010 to 2017, recent samples have not detected this muta-
tion, suggesting it may have disappeared. CQ is recommended
as the first-line treatment for P. vivax in all malaria-endemic
countries in the region, and studies in Brazil have confirmed its
high efficacy.

Southeast Asia: Treatment failure rates for P. falciparum in-
fection were below 10% in all TESs conducted during the study
period. In India, treatment failure rates remained low with the
use of artesunate (AS) combined with sulfadoxine-pyrimeth-
amine. However, PfKelch13 mutations associated with arte-
misinin partial resistance were found at a prevalence of 65.5%
in Myanmar and Thailand.

Eastern Mediterranean: The efficacy of AL for treating P.
falciparum was high in Afghanistan, Pakistan, Somalia, Sudan,
and Yemen from 2015 to 2020. No treatment failures were
observed with P. vivax first-line drugs in the AL study conduct-
ed in Somalia (2018) or in the two CQ studies in Afghanistan
(2016, 2022).

Western Pacific: Studies on the efficacy of treatments for
P. falciparum have revealed high levels of treatment failure.
In western Cambodia, a treatment failure rate of 13.5% with

AL was reported from 2018 to 2020. Amodiaquine (AQ)
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resistance led to high treatment failure rates with AS-AQ in
the Mondulkiri (22.6%) and Pursat (13.8%) provinces of
Cambodia during 2016-2017. Additionally, high treatment
failure rates with DHA-PPQ were reported in Cambodia, the
Lao People's Democratic Republic, and Vietnam. As a result,
Cambodia replaced DHA-PPQ with AS-mefloquine as the
first-line treatment in 2016. In Vietnam, AS-pyronaridine has
replaced DHA-PPQ in areas with high treatment failure rates.
From 2015 to 2020, 29.9% of samples collected in Cambodia,
the Lao People's Democratic Republic, and Vietnam showed
PfKelch13 wild-type parasites. The PfKelch13 C580Y mu-
tation appears to be emerging and spreading in Papua New
Guinea. A 2015 study in Vietnam also reported a 9.8% treat-

ment failure rate for P. vivax.

3) Insecticide resistance in vector mosquitoes

Since 2021, 35 countries have reported insecticide resis-
tance data to the WHO. Globally, resistance to pyrethroids was
observed in at least one malaria vector in 87% of the countries
and 68% of the areas; resistance to organochlorines was re-
ported in 82% of the countries and 64% of the areas; resistance
to carbamates was noted in 69% of the countries and 34% of
the areas; and resistance to organophosphates was detected
in 60% of the countries and 28% of the areas. Between 2019
and 2020, WHO members reported results from 835 bioas-
says using chlorfenapyr and 603 bioassays using clothianidin.
To date, only 13 bioassay results for clothianidin have been re-
ported to the WHO, with only one case of possible resistance
in Senegal. For resistance management, each country should
develop and implement national insecticide resistance moni-
toring and management plans based on the WHO framework.

Technical and funding support are needed to assist countries
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in monitoring and managing insecticide resistance.

4) Invasion and spread of Anopheles stephensi

The WHO has confirmed the presence of A. stephensi in
Djibouti, Eritrea, Ethiopia, Ghana, Kenya, Nigeria, Somalia, Sri
Lanka, Sudan, and Yemen. This vector mosquito is challeng-
ing to control due to its characteristics, such as ability to rap-
idly adapt to local environments and to withstand extremely
high temperatures during the dry season, when malaria trans-
mission typically declines. Insecticide resistance data reported
to the WHO show that A. stephensi in the Arabian Peninsula
and Asia has developed resistance to pyrethroids, organo-
phosphates, carbamates, and organochlorines. In the Horn of
Africa, resistance to pyrethroids, organophosphates, and car-
bamates has also been observed. The WHO recommends in-
creasing vector surveillance to identify the geographical spread
of A. stephensi and using this data to implement interventions
aimed at preventing its further spread, particularly in urban
and peri-urban areas. Countries with suspected or confirmed
A. stephensi invasions should take immediate action to control

this vector.

9. Climate Change, Malaria, and the Global

Response

The WHO has declared climate change as the single great-
est health threat facing humanity. The relationship between
climate change and malaria transmission is complex, with tem-
perature, rainfall, and humidity all influencing larval develop-
ment, mosquito survival, parasite development within mos-
quitoes, and vector competence. Variations in these factors can
affect vectorial capacity—i.e., the number of new infections a

vector population would induce per case per day at a specific
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place and time—thereby affecting the intensity of malaria
transmission. Climate change has directly impacted malaria by
expanding its geographical range. Increasing temperatures over
recent decades have facilitated the spread of malaria into high-
land areas. For instance, in 2022 and 2023, extreme monsoon
rainfall in Pakistan led to a severe malaria epidemic, increasing
the number of malaria cases by 5-fold compared to the num-
ber in the previous year. Despite ongoing debates about the
exact direction and magnitude of climate change's impact on
malaria, it is crucial for the global community to maintain and
enhance sustainable and resilient malaria responses to address
this evolving threat.

Malaria eradication is the only definitive solution to resolve
the health burden of malaria, regardless of the added threat of
climate change. Therefore, investments should focus on miti-
gating the biological threat of malaria and developing more ef-
fective tools. To enhance the resilience of malaria eradication
efforts in the face of climate change, it is essential to signifi-
cantly increase financing while also improving the use of local
data for dynamic interventions at the national level. The com-
mitment by developed countries under the United Nations
Framework Convention on Climate Change to mobilize and
fully operationalize the Green Climate Fund should encompass
malaria and recognize the need for broader climate mitigation

efforts, beyond merely reducing greenhouse gas emissions [4].

Conclusion

The World Malaria Report 2023 presents the latest data
on global malaria elimination efforts and outcomes, focus-
ing on information up to 2022, which marks the third year

of the COVID-19 pandemic. Several important health and
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development objectives for malaria elimination are outlined in
the Sustainable Development Goals framework [4], the WHO
GTS [5], and the Roll Back Malaria partnership [6]. The GTS
aims to reduce malaria case incidence and mortality by 75% by
2025 and by 90% by 2030 compared to the 2015 levels, with
the goal of achieving malaria elimination in at least 20 coun-
tries by 2025 and 35 countries by 2030 [5].

Key activities for malaria control and elimination in-
clude early diagnosis with rapid diagnostic kits, appropriate
treatment, vaccination, use of ITNs, and residual spraying.
However, the most widely used rapid diagnostic kit may not
detect infections of P. falciparum parasites lacking PHRP-2/3
genes, and Anopheles stephensi, which has adapted to urban
environments, is contributing to rising malaria cases in parts
of Africa, the Middle East, and Asia. The WHO is develop-
ing guidance on managing parasite resistance to antimalarial
drugs, insecticide resistance in vector mosquitoes, and cases
of Plasmodium falciparum that are undetectable with current
rapid diagnostic kits. This guidance underscores the need for
new treatments and diagnostics. Despite these challenges, the
goal of malaria eradication remains attainable, and a malaria-
free future is possible through strengthened responses and ac-
celerated research into the risks.

The Division of Vectors and Parasitic Diseases at the Korea
Disease Control and Prevention Agency operates the "National
Reference Laboratory for Malaria" and participates in interna-
tional proficiency evaluations, such as WHO-Microscopy and
UK National External Quality Assessment Services-Genetics,
to ensure the reliability of test results. The division also con-
ducts regular training and proficiency assessments for institu-
tions responsible for confirmatory diagnosis, including public

health centers and health and environment institutes located
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in malaria risk areas within ROK. Additionally, the division
continues to share information about diagnostic technologies
and malaria elimination strategies through international col-
laboration with the WHO, the Western Pacific Regional Office,

and the Asia-Pacific Malaria Elimination Network.
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